














1)試験期日 昭和29年 5 月 6 日~5 月 13 日
2)試験闘湯 山形大学農学部附属農場水田
3)供試機種秋山式クランク型 ・久保田式ロータリー型 ・古川式スク リユー型










第 1表 諸 フロ
銘 柄 耕転巾 回転半径 耕転 万数(cm) (cm) 
秋 山 式 82 9.0 2本双 6木
久保田式 I 59， 22.5 ナタ爪 16木
久保田式 E 、59 22.5 L 爪 8木
古 }I¥ 式 76 39.4 3本双 2本
註;秋山式の回転半径はグラyグ剥lの値を示す




銘柄 |耕転万回転数| 耕存速度|耕転ピッチ 1銘柄|耕転万回転数| 耕号速度 |耕転ピッチ
r.p.m. m/mlll cm I-M '" I r.p.mへ m/mlll
182 13.0 6.8 346 10.3 2.9 
209 14.0 F 378 111 F 
250 17.6 2 408 11.8 g グ 279 19.2 グ 472 13.8 p ボ 320 22.2 F 346 17.6 4.9 タ 182 182 9.5 378 18.2 dグ式 209 20.0 F 山 408 20.0 2 
ナ 250 24.0 F 472 23.1 // 
タ 279 27.3 p 346 22.3 6.5 
爪 320 30.0 dグ 式 378 24.0 
dグ
89 13.3 13.9 408 26.7 // 16 102 14.6 グ 472 30.1 グ本 144 20.7 2 
299 42.8 グ 106 12.8 3.8 
205 F 142 17.2 F 
166 18.5 グ
182 12.3 6.8 197 23.1 F 
209 14.8 F 263 31.6 dグ
250 16.7 2 87 13.0 4.6 
279 20.0 グ 116 17.4 F 
グ 320 22.2 // ノレ 135 18.7 F 
ボ 182 16.7 9.5 161 23.1 dグ
タ 209 20.7 F 215 27.3 グ
式 250 25.0 dグ 251 352 dグ
L 279 27.3 2 106 182 6.0 
爪 320 31.0 
，グ
ワ ]42 24.0 グ89 12.7 13.9 166 30.0 グ
8 102 15.0 グ 197 39.3 グ
木 268 38.7 dグ 式 87 18.7 7.3 147 18.8 p 116 26.1 グ
205 31.6 F 135 30.8 dグ
299 42.8 F 161 35.3 2 
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Fig. 1.Power reguired in running 
A-Akiyama crank type 
F -Furukawa screw type 
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Number of revolution per min. of tine's shaft 
Fig. 2. .The relation of the power reguired in working to the r.p.m. of tine'日shaft.
(Original diagrams obtained from this experimentation;) 
K-1 Kubota rotary type with 16“Nata" tines 
K-J[ Kubota rotary type with 8“L" tines. 
A Akiyama crank type. 
F Furukawa screw type. 
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耕銘転ピッチ柄(cm)l数耕転刀r.p回.m転:1 0-1 1 1-3 1 3-5 ト 7 1 7-10 1 10< 1管手
グ ボタ式 182 25.5 21.3 209 26.6 24.5 
L爪 8本 250 23.7 21.0 
6.8 279 27.0 8.1 320 262 16.7 
グ ボタ式 182 28.5 28.6 209 32.5 25.0 
ナタ爪16木 250 30.7 25.6 
6.8 279 28.1 15.6 320 31.2 20.8 
87 15.1 18.2 
フルカサ式 116 15.4 20.4 
136 18.9 8.1 
7.3 161 11.4 17.1 
215 16.0 28.0 
秋 山 式 346 8.8 408 16.2 13.5 

















































6.1 30.3 7260 
7.7 23.1 7470 
8.1 48.8 7150 
11.4 43.0 6320 
40.0 7900 
l l 
68658ω 0 18.9 37.9 
35.2 I 18.9 7730 
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r.p.m. of tine's shaft 
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Peripheral (cutting) velocity of tine m/s 
Fig. 4. The relation of the power to the cutting velocity of tine. 










動力 (KW)x1.33 x 75(kgom/s) x 6o …・……一一…・(a)
耕転速度 (m/min)x耕深 (cm)x耕巾 (cm) 通
動力 (KW)x 1.33 x 75(kgom/s-)_..ー …….....… (b)
切削速度 (m/s)x耕深 lcm)X耕巾 (cm)
(a)式は整又はプラウ等の牽引作業の土壌比抵抗に相当するものと考えることが出来る
SJ K-i /168 81 K-||; 
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Running speed m/min. Cutting velocity 
Fig.6. 
The relation of the s酔cificresistance of soil to the running s戸edand cutting velocity. 
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Sumrriary 
In ]apan the power tillers， originated in the rotary匂rpeimported from Europe‘ 
about in 1923， are at present used more than 40，000， with the crank and the screw' 
types invented in ]apan; and the number of the makers is over fifty. It seems the. 













A -Akiyama crank type. F -Fur・ukawascrew type. K-Kubota rotary type. 
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The writer has studied about the relation of th己powerrequired to the d句thof 
tillage and working spεεd with the power reguired the result of it has p~oved the 
relation dep己ndsupon the number of revolutions per min. of tine. Therefore the writer 
experimented how the peripheral spεed， name1y cutting velocity of tine， w0111d infiuence 
on the various characters of tillage. The resuJts arεas follows : 
1) The power required increases linear proportional1y with cutting velocity of 
tine; the larger tillinZ pitch is， the greater the power becomes. But the rate of the 
power required is rather less comp;iring with the increasing rate of tiling pitch， as 
shown in Fig. 4 a:1d Fig. 6. (Note Tilling pitch is the distance in cm. of advancing 
of a tiler during one revolution of tine， and the numeral as 2， 4， 6， ••• in the figur白
are tiiling pitch.) 
2) In the sandy 10am with 36←39 % of wat町 contentth色 sizedistribution of 
various clods by tillage is decided by tilling pitch， and the impact action by cutting 
velocity has ve可 1it1einftuence. (Note : In Fig. 3 the total surface area of clods is 
the amount of each clod's surface， and it means the rate of size distribution of 
clods.) 
3) Specific resistance of soils has b邑enconsidered constant respectively acco. 
rding to the kinds of soi1， but the chang己isconsiderablly noticed by the chang己
of depth of tilage， working Epeed and cutting velocity， besides by the aIl;ount oI 
soil tiled. 
4) In rotary type tillers， not only cutting velocity must be reduced but the 
method of cutting soil more than twice during one revo1ution of tine shaft must be 
contrived to get moderate size distribution of clods tilled and lighten the power. 
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